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well as a'n understanding of the problems involved in energy 
decisions. The activities in which students are invclvied are aany a-nd 
varied and include using the n^spaper headlines to ' identify ' effects 
of a fuel shortage, using .qraphs and cartoons to define scarcity/ 'and 
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. INTRODUCTION . 

fhe major goal of* The Energy 
Future Today is to help 
seventh, eighth, and ninth 
grade students gain a greater, 
understanding of the complex- 
itie^aand implication^ ""of the 
major energy decisions that ' 
must be made. The qiialiisy of 
life in both the. present and ' 
the future depend on how 
these decisions are -made. 
These decisions involve- the 
use of fossil fuels, conser- 
vation, and allocation of * 
scarce supplies as well as 
short and long term develop- 
ment of. alternative energy 
resources. I 

The, unit is developed around 
tjtie fcondepts of shortage, 

-scarcity, tradeoffs, invest- 
ment, and decision-making. 
Students develop these con-' 
cepts by examining data drawn 
from both the sqcial sciences ^ 
and the natural sciences. By 
participating in several de- 

• cision'^making activities stu- 
dents develop participatory ' 
skills as Well as an affective 
understanding of the problems 
involved in energy decisions. 

The packet is divided into ' 
four units each of which con- 
tain tWo or three lessons. 
It is designed to last approx- 
imately two weeks. If the , 
teacher chooses some of the 
optional decision-making or 
research act^-vities , the time 
may be longer. 



Throughout the packet alter.- , 
native teaching and learning 
strategies are provided. The 
teachers- can choose the meth- 
ods that are most appropriate 
for their teachlztg styles and 
the needs of the students. 



TEACHER ^ MATERIALS 

• . ' > ■ 

The portion of the energy 
curriculum materials directed 
to the teacher includes:* 

An Overview which briefly 
describes the major thrust 
of each lesson; / 

Concepts and Major Under - 
standinag to be developed ' 
- . in the unit; • . 

Objectives whi^ state in 
beha,vioral te;cms what per-, 
formanee should be expected 
of the student^; 

A list of Materials rteeded 
to conduct each lesson. . 



STUDENT MATERIALS 

Each lesson includes two or 
three, student handouts. These 
materials can be prepared fctr 
distribution to each Individ-' 
ual student on a Xerox, Thermo- 
• fax machine or by making a' 
duplicating master. In addl- ' 
tion, some of the material maj 
be reproduced as transparencies 
for. use on ah overhead prpjecto 
This ds particularly appropriat 
for chart and graph interpreta- 
tion. 



UNIT^'O' 




Unit 1, . 

, / This unit helps students to 
^ distinguish between shorta^ 
aind scarcity.. Shortage is a 
short term concept. There 
is a sudden chiinge in the sup- 
. ply or demand for energy. 



6ity ii3 a long -term con - 
'in which thfe demand for 
:rgy exceeds the supply mf- 



Decisions dealing with shortage 
generally are ' concerned with 
how the available fuel should 
be allocated. *• Decisions con- 
cerning scarcity deal with, how 
demand can" be reduced or sup- 
ply increased. 

To deyelop an ynderstandin^ of 
these concepts of shortage and 
scarcity students interpret 
cartoons, graphs, and headlines. 
They participate in two^^^itiia- ^ 
tions in which decisioh^ iMst - 
be made,, one of shortage and 
one of dcarcit^. 



Unit 2 



One strategic for dealing with 
scarcity in /the short term is 
conservation. -Conservation 
decisions . involve a more ef-. 
ficient use of. ex-i sting energy 
resources* Decisions to con- 
serve energy are a function of 
the .technology, '*l"ifeBtyle, pre- 
vicJus decisions made by indiv- 
iduals, governinent* and industry/ 
as well ,ar^alu6s, attitudes, 
and cofet benefit analysis: 

Studenjts r4ad a series of case 
studi€t|B, coinplete a conserva- 
tion e^ttltude questionnaire.- 
and' eajtamine graphic data 'to 
M^erstand ahd identify possible 
conservation decisions and the^ 
factors that inliibit or encour- 
age* the implementation of these- 
decisions. 



Unit' 3 

^second strategy for dealing 
with energy scarcity Is to In- 
crease the supply of energy. 



* ■ . • \ 
In the short ^ term, that is 
by 1985, the energy [Supply 
incifeases will probably 
come from greater 'production 
of coal, from solar heating 
an4/oif nuclear fission. Each, 
of these alternatives involve 
tradeoffs and require invest- 
ment. 

From ^ Mr graph ' students 
identify short and long term 
^energy supply' options . An 
analysis of the President's 
energy research and develop- 
ment budgeli helps jstud^ts- to ' 
understand the role. of invest- 
ment in. energy developntent . 
Students examine ^ data sheets 
on coal and nuclear- fissipn. 
^After identifying .the costs 
and. benefits of these' dptions, 
students "participate in a mock 
Presidential cabinet meeting. 
The purpose of the meeting is 
to prepare a 'policy statement. 



UnitM^* 

^ Long term energy options in- 
' elude, among other things, 
the^ deyelopment of nuclear 
fusion, eJ^ectricity from solar 
power, coal gasification.. Again 
these decisions ilivolve trade- 
offs, investment and values. 

Students examine . datta about 
these technologies and '.ident- 
ify th€|( costs and benefits. 
As a Concluding, exercise, 
students write a letter tof 
the President outlining an- 
energy policy. 

. C ' ' ' . • ... 

' TEACHER BACKGROUND INFORMATION^? 



Solar (^ll^ctors 



Solar coliectpr* ax;e gener- 
ally in the shape of a flat 
Nbox' perhaps three feet on a 



/ 



/ s 



side and a few inches thick. 
The inside of this, box is 
blackened and it i^-s covered 
with ?i transparent sheet. 
When oriented toward the 
sun, usually by placing it c 
on a south-facing roof, the 
blackened 'surface is 'heated 
by solar radiation. Clrcu-. 
lating air ojt: water . through 
this ^StJX^carries tl\0 absorbed 
heat to sbitle storage device 
such. as a tanky of water. 

To use the. heat stored in ^ - 
this water; tank, coils of 
tubing serving as "heat • ' 
exchangers" are placed in 
the- tank permitting a fluid 
to be heated as it passes 
through the tank. In. the ^ 
simplest terms", space heat- 
ing could be , accoinpl;L«hed 
by passing air through the 
tank and into the building, 
to be heated. Hot water 
could be obtained "by simply 
-passijig water through the 
tank. Interestingly", this 
tank of hot water can also 
provide for- space cooling. 
A "working fluid" is con- 
verted from liquid *to vapor 
phase by. parsing through* the 
tank and the vapor circulates 
through pipes in the building 
and absorbs heat. The same * . 
. process i*s used in gas rer 
firigeratorst' 

There are' many designs for 
solar collectors, as well as 
the storage and circulation 
C(»nponent8. All* are sortie- 
•what' experimental so the 
^econgmics are tathef uhknown. 
Solar energy jLs nQt uniformly 
"available, being obviously.^ 
affected by avejr<ige cloudi- 
ness and latitude. While 
it is judged t^at all regions 
,6f, the U.S. have some poten- 
tial for ifislfig solar energy. 



we . have too "little experi- 
ence to know the potential 
in all regions. 



Coal Gasification 



Coal is an attractive resource, 
at least in the intermediate ^ ^ 
term (the- next 50 years), be- '' 
cause* it is so mucK mpre . . 
plentiful than natural gas or 
oil in the U.S. Estimates 
sugges't • that the U . S . has at- 
l,east ten times /the recoverable 
energy in the f 6rm of coal as 
it has in natural gas and oil. 
The difficulties of using goal/ 
are primarily environmental. 
Mining, particularly the strip 
mining of o\ir western .coal , is 
disruptive of the land. Burn- 
ing coal directly in. industry 
or in electric generating 
plants- leads to polluting 
the air with compounds of 
sulfur and nitrogen. . Elabor- 
ate equipment to remove these 
pollutants from the "stack 
gasses" is an expensive- solu- 
tion. ' • * 

By converting coal to a com- 
bustible, gas, the air pollur 
tion problem can be avoided, i 
In the process Of gasifica-r ' . ' 
tion* the coal is heated in 
. the presence of hydrogen and 
converted to a gas of a car- 
~bon and hydrogen compound 
such as methane (CH*) . In 
the process, the contam4.nant8 
.such as aulfiir are removed. 
The resulting gas can be 
transported and burned *cleanly 
and easily as a substitue *for 
natural gas.' It can also be 
used as a source of chemicals 
for industry. 

Methods, and plants for gasi- 
fying coal have tmen present 
' for decades, V but all durrently 



available methods produce a 
-9a^s that is more expensive 
than available alternatives. 
Current' research is expected 
to improve tHe "methods and 
as both the costs are reduced 
and the price of *the alter- 
natives increase, gasifica- 
tion is likely to be adopted. 

The pfrimar^ problems remain 
the disruption of the land 
for mining and the need for 

--lar^e- quantities of wal:er 
for' the process. Much of 
the coal lies ip the dry 
western states where water 

y is already ''at a premium' 
and in great demand for 
irrigation. -In the»future, 
the environmental dairiage of 
mining may be avoided if we 
learn to gasify coal in the 
ground wit hoijt mining it 
first! 



Nuclear Fusion 

— r-* r , 

Th6 primary^ atctraction of 
nuclear fusion is that the 
fuel supply is essentially 
unlimited, while the primary 
discouragement comes from the. 
difficulty of achieving a 
controlled fusion reaction. - 
The process involves fusing 
together very light nuclei 
which produces energy. The 
commonly considered reactions 
are to combine deuterium (an 
isotope of hydrogen) with 
itself or with tif^tium (an- 
other isotope of hydrogen). 
Both reaptions produce energy 
ai^d by-products that are not 
dangerously radloabtive. 
Though thfese specijal forms 
of the Jjydrogen atpm (olr 
isotopes) are much lesai 
common than the basic , h^ro- 
gen atom, they ar€^ still very 
plentiful. Deuteifium is found 



in one water molecule of every 
6500. Considering the water ~ 
in the world's oceans, there 
is enough deuterium to supply 
twice the world's current 
energy consumption for 50 
billion years. Thus, the 
supply of the resource is no 
problem. 

But the technology is a prob- 
lem. To accomplish a fusio^rt 
reaction requires that the 
^ particles be confined and 
heated to 100 million degrees 
centigrade or higher. No 
materials can withstand these 
temperatures, so we must seek 
\ jhew methodis of" confinement. 

\^aboratory experiments are- 
q^urrently being conduqted us- ' 
ing, lasers or magnetic^, f ielOs, 

• but the status of thes^ ef- 
forts, after 20 years of hard 
work, is that we have , still 
not successfully obtained as 
much energy out of- the reac- 
tion as has been. used in 
heating the materials. At 
this point we do not know how 
to produce a controlled fusion 
rieaction, although much re- 
search is still going on. 
Opinions on the. likelihood of 
. success differ. v 

V ' It should be mentioned that 
the sun's energy results 
from just ijuch- fusion reac- 
tions. There the -confinement 
is accomplished witli gravity. 
The hydrogen bomb is also a 
fusion reaction but hardly 
controlled as required for 
our purposes. 

If we learn how to^ sustain 
a controlled fusion reaction, 
much work will remain until 
the process can be used to 
ptoduce energy commerically. 
We must develop materials and 
systems to safely remove jbhe 



, ^ I 

heat from the reactor and put 
it to use, probably gen-er-. 
ating steam to poV/er ^electric 
generators. * This commercial- 
ization of the fusion process • 
will* take many additional years 
and is expected to be extremely 
expensive.* 
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Unit 1 
Lesaon 1' 



WHEN SUDDENL-Y THERE IS NO MORE 



Overvi 



ew 



Concept 

Major 
Understanding 



Student 
Objectives 



Time 
Allotment 

Materials 



students examine a series of headlines from tiie^ 
coal strike of 1978 to see some of the effects 
of a sudden shortage 6f fuel.. Students make 
decisions about how to allocate* fuel after a 
shortage cuts off neieded fuel supply. 

^Shortage ' ^ 

A sudden change in the , supply oi; demand of an 
important item such as energy mAy cause a short- 
age t^at can affect, many aspects of the society. 

Students should be ""able to: ^ • 

1. ^ Define: shortage by giving examples. 
^2. Infter from data the effects of a short- 
age of energy . 
3. Evaluate different decisions about 

a^llocatin^^esources durp.n*g a shortage. 

One QlasQ period 

1. Headlj^nes: "The Coal Strike of 1978" 

2. "WhTt to Do When the Oii Doesn't Arrive" 



4*1 



Procedure 
ACTIVITY 1 

Coal strike Headlines 



Commentary 



Inferring 



Distribute coal strike h*ad- 
linesi Ask the class to solve 
the puzzle of wh^t kind of 
event could have caused these 
headlines,. 



Although this is a coal 
strike, an embargo, trans- 
portation strikfe or shutdown 
or severe *ffiather could stop 
the supply ^f coal or other 
needed fuel. 

As. an optional introduction • 
or extension, explain some 
yf \he background of the 
strike. The eoal minerSj^ * 



v4 • 



Procedures 



' Commentary ' . 

who preig^ously had a very 
•trong union/ were severely 
divided'. Union leaders 
could not enforce an a'gree- 
ment./ During th^ previous 
two decades, some coal miners 
were paid high wages, but 
many were unemployed. The 
accident ratp and job i^elated 
sicknesses, such a^ black lung 
disease, have made coal mining 
a <langerQU3 job.' bwners* of 
the mines said that they could 
not afford to meet all the de- 
mands. . After several months 
of negotiation., the President 
envoked the Taft Hartley Act 
because he saw the strike as 
a threati to national security. 
Workers- threatened not to obey 
the injunction. ^ 



Classifying 



Students identify the mult- 
iple effects of the coal 
strike. -This may be done - 
^n a number of way*. * 

• 

1. Students can answer • the 
questions on the Headlines 
Handout alone or in small 
groups. 

2. Advanced students could 
categorize the effects of the 
short2ige as economic, social 
or political. 



3.* Oenerate with the cliss 
a lis't, of the effectTs of the* 
strike. Divide tjtje clas^ 
into small groups. Bach 
group must arrive at a qpn^;^ 
8en«u8 of what is the mo^MLT 
important and least impor- 
tant effect. 



Economic - job layoffs. 

Political - President orders 
workers * ba<Jk to work; auth- 
ority questioned. 

Social - f^ar of c?:ime. ^ 





* Procedures Commentary 

.4. A formal or informAJLde- ' Possibie debate • topics in- 
bate on alternative pl^s>>f^ elude "Schools should be 

coping with a shortage can closed^ irt the winder," 

•be held. ^ "All lights .must be turned 

^ • • ' off at ll:-00. " 



ACTIVITY 2 

Wha^t To Do .When^-The Oil Doesn't 
Arri ve- 



Decision Making 



Distribute "What -to Do When the 
Oil Dodsn't Arrive." Have the 
students work in small groups 
to complete the questions on 
decision making. 

The stud|nts can th^n partici- 
pate in a mock town council 
meeting (described on the back 
of the Handout) . 



or. 



An informal debate jfbout dif-. 
ferent -solutions "^would be' - 
appropriate. 

Concluding the Lesson 

Have students define the terk 
"shortage. " 



Town Council Members 
Mayor 

Six Members % - 

R^po3;ter 

" All other class members are 
citizens ^a^d speak out for 
or, against their plan. 

. • 



A sudden change in the^ supply 
,or demand for' an item. 



Accept answers 'that show they 
understand the term even if ' 
they do not use the words 
supply and demand . 

Have students list other 
shortages they have Experi- 
enced. 



4 * 



These' can be personal, such ^ 
as having ^ unexpected dinner 
guests when there is only a 
limited.^ amount of food; or 
national, such as a shortage 
of oil during tl\e oil embargo. 



•Unit. 1 
Lesson 2 




WILL- THERE EVEft BE ENOUGH? 



Overview 



y 

Mfe jor 

Understanding 



Student 
Objectives 




Time 
Allotment" 

Materials 



Unlike shor'tage / scarcity is a long term phen-, 
ome.noh. In general, economists belie^;e that 
the demand for an item like energy will always*, 
be greater than the supply of ^the .item. Irt 
this lesson the students begin with ^ decision 
^bout how they would react if their income 
rose and then if the price of gasoline rdse. 
They then examine a set of data showing how 
the demand for energy is increasii^g fastet 
thah the supply. 



Concept Scarcity 



When the desire for an item such as energy ex- 
ceeds or grows at a faster rate than the supply 
of energy, a condition of scarcity exists. 

* 

students should be able to: 
X. Define scarcitjir. 

2 . Apply the concept of "Scarcity *to the 
energy situation. , . 

> 3.- .interpret graphs^ild cartoons . 

One class period 

"You and the , Price of Gas" 

Graphs and Charts: .'^Energy Consumption" 

"The U.S. Energy Gap" 




Procedures 
ACTIVITY 1 

r. k 

\ 

Have the.clafcs Identify any 
items that are scarce in 
their lives - Are there any 
items that they never seem 
to have enough of? 

If the class suggests money, 
'brainstorm for a-i few moments 
How many things would they 
like to buy? .It is best if 
these are to be purchased 
from the ^tudents own income 
froiQ^allcmance or work. 



Commentary 



These could include time, 
money, friends. 



These can be listed on the 
• board. 



Procedures . . 

' ■ ^ 

How do they decide yhich ^ 
items to buy with, their 
limited- income? " • 

What would the students 
add if thfeir income were 
to double? 

If their income doubled, 
would they get everything 
they wanted? 

Can they imagine ever hav- 
ing^ .everything they wanted? 
Why or why not? 

"Have the class develop a 
working definition of 
"scarcity." 



i 



Commentary 



Pr«ably not. Most 
wants increase" with 
i'ncom^ 

Some students will say yes. 
Their demands will stay con- 
stant. 

In general , the desire for 
^goods is greater than the 
supply of goods. 



ACTIVITY 2 

You and the Price of Gas 

Distribute "You and" the 

Price of Gaa. " Have the 

students answer the ques; 
tions. 



Were the decisions *easy to. 
make? Which were easier? ' 
Harder? 

Can" they think of any reasons 
why 80<he people want the. price 
of gasoline to rise? 

i ' 

Would some groups of people • 
have *a more difficult time 
than others if the price of 
gas were to rise? 

Have the- class offer other 
■uggettions for. getting us 
to use les« gasoline. Can 
these be classified into 
increaiing supply or de~ 
creasing demand solutions'? 



It rifay get us to use less 
energy. Some companie^s may 
make a greater prpf4.t. 

In general, the poorer the 
person , tfie more the" person 
will be affected by a price 
rise. 

Rationing; building more pub- 
lic transportation; closing 
gas stations oh weekends. 



% Procedu^&s 

7 ' — 

ACTIVITY 3 

Energy apd Scarcity ' 



inferring from data 



Distribute graphs and chart*; 
There are two general strat- 
egies for. this activity: 

1. HaVe the stiidients examine 
the data the graphs and . 
chartjs and generate th^ir own 
questions. ' * * • ^ 



i 



or 



2. Have the students answer 
the questions on the data 
sheets singly or in groups. 

Concluding the Lesson 

Based on thjs two sets of 
data, what ipajor problems 
are posed by tKe -scarcity, 
of energy? 



Commentary 



For example, if we have more 
coal than any other energy 
resource, why don.'t we ui^e ' 
more of.^ it? What will happen 
when demand is greater than . , 
supply? Why are imports 
gr9wing? Why don It we develop 
nuclefer, power? 



A point to emphasize* is that 
scarcity; unlike shortage. Is 
Ipng term. 




/ 



% Unit. 1 
^ Lesson 



■ CAN Anything be done;?- 



Overview 




Ma.jor 
Understanding 



/Student 
Objectives 



Time 
Allotment 

Materials 



Students are introduced to. the ti'adeoff's macle 
when ,the supply of energy is increased or ^ 
mand is decreased. First, student? analyse a 
series of cartoons.- They then compare the 
•energy situation to a type of bank. Future 
withdrawals depend on the present rate of de- 
posits and withdrawals. The future u^e of 
energy^ depends on the present use of energy 
as well as Increases in the supply of energy. 



Concept > Supply and Demand 



^ By increasing supply or decreasing demand, the 

fr^^tT^ "'^y lessened, but to do 

so will require a set of tradeoffs. • 

I'^he students should be able to: * . - 

' I. '^iscu^ the implications of tradeoffs. 
2. Apply. the cohcept of supply and demand. 
/ J. Make inferences from- cartoons . 

^ . ) 

V 

One class period " 

Cartoon Sheet 1 "Our Energy Appetite" ' 

Cartoon Sheet 2 - "Classroom" 

"Pipelines" 
"Bicycling" 

World Energy Bank Handout 



Procedures 
ACTIVITY 1 




Distribute Cartoon Sheet 1/ 
If the students need help in 
interpreting cartoons, worJc 
with them through each of 
the questions. 



Procedures * 

Alternatively, have students * 
/begin with the question of 
how this -cartoon shows ^ 
scarcity. 

If the students wej^e the 
"World Eftergy Doctor," 
what would they prescribe 
for the pitient? 



What is the problem with each 
"prescription?" 



I 

^ Commentary 

The appetite or demand for 
energy seems to be bigger 
than the supply of energy. 

The answers could include 
gating less or consuming 
less energy or finding a 
way t-6 feed the ever-increas- 
ing appetite for energy. 

Some answers include the 
fact that ""supply of fossil 
fuels is finite and that 
people ^find it difficult 
to cut back on consumption. 



Distribute Cartoon Sheet 2. 
This Cartoon Sheet witl^ three 
cartoons may be used in a 
number of ways : ' 

1. -The questions on the 
back of the sheet may be 
duplicated and distributed 
to the students. 



or 



r 



2. Distribute the cartoons 
without the questions. 

Have the class identify the 
cartoon that: 

« 

A. Shows ways to use less 
energy. 

B. May imply that we just 
live with scarcity. 

C. Shows ways to increase 
the supply of energy. 



This is suggested, for students 
with little experience in 
(tartoon interpretation or Who . 
need considerable direction. 



Cartoon 1 
Cartoon 2 
Cartoon 3 
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Procedures 

What is th^ problem with 
each of the "solutions" 
offered in the cartoon"? 



Ask the students if they 
can def ine the .word 
tradeoff." 



Have students identify a 
tradeoff in each of the 
cartoons . 



Which of the tradeoffs do 
they seem most comfortable 
with? Why? . ♦ . 



#ommentarY 

Living with. scarcity lay be . 
disast^rous (Cartoon 1) 7 
supply increases may cause 
environmental da^iage (Cartoon 
2); changes in transportation 
can be uncomfortable (Cartoon 

The definition should include 

thfni r ""^^^ ^^'^^ ^O^' 
^else! ^ get somethin< 

Cartoon 1 may be trading off 
the future for the present; 
cartoon 2, environment for 
energy; Cartoon 3/ comfort v 
tor less demand, of energy. 



ACTIVITY 2 

The World Energy Bank 

Before distributing the 
World Energy .Bank sheet, 
ask the students what 
they would have to do if 
they wanted to, buy an 
item that they couldn't 
afford. . ' 

If we want to have more 
energy in the future, 
what must be done now? 

Hand out- the Energy Bank 
•heet. Beview „>*ith the 
students'^ what each of 
the syinbola for sources 
of energy mean. 

Why are withdrawals from 
the bank incr'easlng? 



Either they would have to 
save for it or they would 
have to figure out a way 
to get more money. 



Save energy or increase the 
supply of energy. . ^ 

These are the "depo8it«" in , 
the energy bank. 



Werld Demand for energy i« 

trlali nation and increased 
•tandard of living are twS 
or the factors. 



t 



Procedures 



According to the picture*, 
by how much will energy 
consumption have , grown by 
^ the year 2O00? 



How can "deposits" be 
* increased? 



How can "withdrawals" be 
reduced?' 



What are the problems with 
using less riow? 

What are the problems with 
increasing energy supply? 



Commentary 



New source^^ of energy could 
be found/ new technologies 
introduced, scientific, break- 
throughs. 

By conservation or cutting 
down on present consumption 
or increasing the. efficiency 
of energy use. 

The students can refer back 
to the cartoons or to tijieir 
previous knowledge. 



\ 
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Unit 2 
Lesson X 




Overview 



Concapts 



Major 
Understanding 



■ Student 
Objectives 




Time 
Allotment 

Materials 



WHO DECIDED? 



After reading two case studies the students 
discuss how the individual, the government? 
and industry influence the amount of SnSg^ v 
studv''j;/^f^"'^^>'* ' Students write a brief .cas^ 
th^tl ^^"-'^ ^^"^^^y ^hich they identify 

m^^f r""?^ cohservation decisions could he 

of t^T.t J:''^^ advantages and disadvantages . 
ot these decisions would be. . ^ ^ 

Decisiori Making 

Cost/Benefit ' • ' ^ 

vi'n^^^H^^'^-^'' cons4rve energy depends on pre- 

t^'-^'-T^' individual? the govern- 

to s;ve "^^""^^^y ^« ^^ll--^^ theWsen? desire 

Students should be able to:- 

1. • Identify direct' and indirect uses of 
energy in a series of case studies and 
m their own lives. 

Evaluate energy decisions in terms df 
cost and benefits. 



One class period 
Case Studies 1 & 2 



Procedures 

ACTIVITY 1 * ' * 
Case Studies 

Either divide the class in 
half and give one case 
,stud!y to each half or give 
both studies to all the 
students. 

The students could answer 
th* questions individually,. 
However, more interaction 
could be aphieved through ^ 
small group discussion. 



( 



Commentary 



J 



Procectures 

What arte some of the uses of 
energy in the case>s4^adies? 

How do decisions by the 
family, .government/ and in- . 
duatry influence the amount 
jpf .energy used? 



Commentary 

The energy uses a;:e both 
direct (e.g., fuel for cars) 
and indirect (e.g., synthetic 
clothing) . ' 

Family decisions include 
choosing to live .in certain 
ar^as; job choice* ^ . 

Government decisions in- 
clude the building of roads 
and busing decisioris fop^ 
studefJts* V . 



What are_ soW of the benef i|ts 
and costs of energy* conserva- 
tion? / * 



Industry decisions include 
airline schedules and apart- 
ment central heating* 

Energy conservation can save 
money but require^ investment; 
moving closer to worlj: may save 
energy and give more free time^ 
but may mean giving up a de- 
sired lifestyle* 



ACTIVITY 2 

Have students ,write brief 
"Energy Case Studies" for 
their own families. These 
cases can hfi duplicated 
for class reading and anal- 
ysis. 



Essays can include a des- 
cription of all the energy 
used in the home by the 
family or how orie person ■ 
uses energy in the entire day, 

Students can" recommend one 
way 'to save energy. They 
should explain some of the 
costs and benefits of tjiis 
decision. 



Some students may wish to 
devise a brief questionnaire 
to find out how and why 
they choos*e this method. 



This questipnnaire could in- 
clude: 

How do you travel to work? 

Is there publit; transporta*- 
tion available? 



If there is, why 'do youu^e 
it or not use it? / 



10 



\ ?3 



) ♦ 



5 



P-rocredures 



Note: Students should be 
reminded if they do inter- 
view people, that the 
identity -of the people 
who are sur\j€yed is kept 
confidential. 

Some schools require 
permission from the prin- 
cipal before students 
conduct surveys. 



Q Commentary 

What coujd k^e done to en^ 
courage you to use more 
public transportation? 

Do "you drive a big or small 
;" ^ . car? Why? 



9 



* 1 
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Unit' 2 
Lessjan 2 




9* 

Overview 



Major 
Understanding 



Student 
Objectives 



Time 
'Allotment 

* 

Materials 



WHY DON'T WE CONSERVE 2^ 



Although most people agree in theory that energy 
should be conserved^ there is much disagreement 
as to how this can be done. The factors that in- 
hibit or encourage- conservation include advertis- 
ing, personal preference and costs. Students 
examine a variety of advertising slogans to see 
how theste might affect their attitudes toward ^ 
conservation. A brief survey of attitudes txjward 
conservation is completed. Students identify 
some of the factors that help explain their at- 
titudes and opinions about conservation. 



Concept (Attitude) - Conservation 



' Decisions to conserve energy are made on the basis. 
Of knowledge, attitudes, cost, government sanc- 
tions and technology. • * 

The students should be able to: 

1. In^?- from advertising slogans implicit 

att^-tudes toward the use of energy. 
2f. Evaluate energy conservation t>rograms ' 

m terms of personal attitudes and needs. 

One class period 
Energy Quotes 

Student's Conservation Survey 



\ 




Procedures 
ACTIVITY 1 

Energy Quotes % 

In a large group discussion 
or in small groups, have 
the students quickly examine 
the- energy quotes. 

Have students sort or cias'- 
sif y the quotes into those 
that may enqourage th6 use 
of energy and those that may 
encourage the conser'vation 
of energy. Why? 



Commentary 



For example: "Don't Be 
Fuelish" - Conserve, 
"Bigger is Better" Use 
energy. ' 



How could these quote*s in- 
fluence behavior? 



What other types of ad- 
vertising currently on T.V. 
or in the magazines or on 
radios encourage or dis- 
courage the use of energy? 

Is it easier to shift to 
using piore or legs energy? 
Why? 



. Commentary 

This is an open-ended ques- 
tion. Some students will 
reject the whole idea. 
Others may be able to dis-: 
cuss the subtle impact of 
advertising. 



Most pepple find it easier 
to use more. High eneifgy 
use often provides ease and 
pleasure. Reducing enei^gy / 
use can save money. A sail- 
boat may be as much fiy;i as 
a motorboat . 



'^CT^VITY 2 

'\0n5ervat ion Survey 



Have students complete the 
survey individually. 



Compile the answers to the 
questiorvs. These can be 
listed on the board. 



Encourage student to expres.s 
the reasons for* their choices-. 

student* will probably dis- 
agree with each other. Ask 
for volunteers who are ojSposed 
to a particular viewpoint 
Have them explain their ppin- 
i<^n8 to each other. ' 



For exeimplO: 



Statement 


Yes. 


No ^ 


Undecided 


1 








... ■ ■ *2 








etc. 









?6 . 



Procedure 



tell the students that as a 
class they must reach a con- 
sensus about which of these 
proposals to recommend to 
the President or Governor. 

Why is this so difficult? 

If a con^ensus_ii5 reached, 
try to identify why this 
particular solution was 
favored. 



Hav# the students identify 
a particular group or per"- 
son who might support each 
of -the proposals. 



Which of these energy uses 
are necessities? Which 
are luxuries? What-ma^es 
the difference? 

In conserving energy what 
tradeoffa are they willing 
to accept? What aren't 
they willing to give up? 

concluding the Lesson 

Why should we conserve 
energy? 



Commentary 



Many times it will be 
becaui^e the students are 
not personally involved 
in these changes* For 
exanuple, raising the price 
of gasoline may have little 
impact on wealthier dtude;its. 
On the other hand, closing 
school in the winter might 
seriously affect, them. 

r 

There are no directly right 
or wrong answer. Parents 
might favor raising driving 
age. Gas station owners 
might be particularly op- 
posed to closing gas stations 
on Sunday. Persons living on 
lakes might like to ban motor 
boats or snowmobiles. 

These answers, to some extent 
depiend on studentis attitudes.' 



Students may refer pack to 
the Supply and Demand graph 
from Unit 1. 



Unit 2- 
Lesson 3 



WHE{?E SAVINGS CAN BE MADE 




Major. 
Understanding 



Student 
Objectives 



,Time 
Allotmen^ 

Materials > 



Students ^identify areas in the economy where <^ 
energy savings couid be made* The potential 
costs of conservation are compared to the po~ ' - 
tential savings. Students distinguish between 
monetary costs and other economic and social 
costs. 



Concept Cost/Benefit 



Changes. in technology ind lifestyles, while 
reguiring some present tradeoff s and invest- 
ments, may save energy for future needis. 

The student? should be able to: ; • 

1. Identify sectors of the, economy where 
major savltigs could b6 made in energy. 
^Identify sqme of the social and economic 
costs and benefits of conservation mea- 
sures. 

Interpret graphic data. 



2. 



3. 



One class period 



Chart - "Where Energy Savings Could Be Made" 



Procedures 
ACTIVITY 1 

Brainstbrm with the students 
all the ways they can think 
of that they might have 
saved energy that day. . Hqw 
could they «ave energy direct- 
ly? J^How^ could they save 
energy indirectly? 



Comn^entary 



P6r example: 
Direct : Walk to 8ch<>ol 
rather than drive; ^urn 
lights out; turn the heat 
down; eat untoasted bread; 
wash. in eold water; not 
play a radio or T.V.; u*6 
a regular toothbrush. 



Indirect: Wear natural, 
rather than synthetic clothes; 
not waste food; inot wait^ 
paper . 



Why might they< choose (or 
not choose) to conserve 
energy in this way? 



Procedures 

Which of thete choices 
were under heir control? 
Which of the "choices were 
Under the control^^yf the 
parenta or other author- 
ities? 

Which of these savings 
would be easy to make; 
which difficult? Why? 

Would people of different 
economic levels have the 
same or different diffi- 
culties in making these 
choices? 



AOTVITY 2 
Where Energy Savings Could 
Be Made 

Distribute copies of the 
chart: "Where Energy Savings 
Could B« Made. " 

Which of these^. savings could 
be made by changes in the way 
we live or lifestyle? which 
would take major changes in 
technology? Which require 
both? . 

If a barrel of oil costs 
$12, how much money would 
be saved by the«e changes? 

What if the price of oil, 
doubled? What savings 
oCcTuld be made? 



Olsing less energy will gen- 
erally cost the consuaiier lass 
money. What costs must the 
consumer take into account 
bafora deciding if it is . 
aoonomically profitable to 
invest in energy saving 
mpaauras? \ 



Commentary 

r 



Tha cost of making these 
changes. How much doai ^he 
insulation ^ost? Row much 
%#ould it cqit to have high 
mileage carft? ^ 
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Procedutes 

Can some of the»evsavings 
be made without financial 
cost? 



If these items don't co;st 
money and they can save 
money, why don't people 
save energy in these ways? 



Commentary 

Turning down a thermostat 
or car-pooling probaA^y 
have no financial cost 
attached to them. 

Some. people feel that the 
inconvenience of car-pooling 
or the discomfort of a lower 
thermostat are major costs. 



WHAT CAN BE DONE NOW? 



Overview 



Concepts 



Major 
Understanding 



Student 
Objectives 



5 



time 
Allotment 

Materials 



A continued supply of energy in both the short 
and the long term requires planning now. In 
this lesson students. are introduced to the idea 
that there are short and long term energy optioris. 
One of the major factors that will help determine 
if these options become a reality is present 
level of investment. 

Short Term/Long Term 
Investment 

Increases in the supply of energy in bo.th the 
short and long term require investment in tech- ' 
nology and research today. \ 

Students should be able to: , \ 

^ 1. Distinguish between short and long term 
energy options:; 

Explain the role of investment in energy 
develdpment . . 
Interpret a bar graph showing stages of 
alternative energy development. 

One class period 

Bar Graph: "New Sources of Eneirgy for Electricity" 
Cartoon: "Energy Research apd Development l^udget" 



2. 



Procedures * 

^ACTIVITY 1 , ' 

tfisti List 

Bncouxage students to fanta- 
size all the great and beau- 
tiful things they would like 
to have in the futu;;e. 

Are any 'of these wishes con- 
tradictory? 

Which of these wishes are for 
themselves; which are for others? 

Which of the wishes^ do they think 
are possible befor« they graduate 
from high school? .By the time 
they are thirty? In their life- 
time? 



Commentary 



As in all brainstorming, J| 
afecept all answers. '9 



Procedures 



Commentary 



Which of these wishes use 
energy? 

Take one of the wishes that 
involve the simplest tech- 
nological ch^ges mentioned. 
Have the students identify 
all the things that would 
go into making this" "wish 
come true. " 

What must they do as indiv- 
idvials to make the wish come 
true?' 



The machines must be designedv 
tested an(^ built. Money must 
be spent on machines and labor 
The product must be sold at a 
, price they can afford. 



ACTIVITY 2 t 
Sources "of Energy 

Distribute copies of, "New 
Sources of Energy for 
^ JElectricit^. " ' 

Explain briefly *each of the 
technologies on the list. 
This is the nation's "Energy 
Wish List." What does this 
mean? Have the students 
locate on the bar graph when 
they will be 30, 45, and 60. 

The^e generally are the points 
of short term, medium terin, 
and long term. 

What are some of the things that 
that must happen before the 
nation' # "Energy Wish List" 
can come trui 



See appendix for brief des- 
cription of these items. 



Technological .changes, research/ 
invesljpment . 



ACTIVITY 3 

tn9rgif Rmwmmrch and Dmvelopment 
Budget 

' Have students examine the carr 
toon. Have the students define 
research and development. 

Based on this picture, what 
seems to be the order of 
iaqportance for the government? 
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Procedures Commentary 

Why do you think this is so? ' Answers are varied and ofte;i 

depend on who is speaking. 
* . The technology for nuclear 

energy is well develpped. 
\ Conservation as a major policy 

has some political opponents. 

How would the students divide 
^ the total energy research and , 
development budget? 

Why don't we spend more on, it is dif f iculis-^o spend 

energy research? money on something that will 

benefit the future. 



Unit 5 
Lesson 2 



COAi. PACTS: COSTS AND. .BENEFITS 



Overview 



Concepts 



Major 
Understanding 



Student 
Objectives 




Time 
, Allotment 

Materials 



Coal could be one of the major' sources of 'short 
term increases in the supply of energy.* Even 
under the most conservative estimates, the U.S. 
has enough economically recoverable coal to last 
well into the twenty-first century. Howevey/ 
the environmental, economic and social costs of 
coal production are high. The students axaiftine 
the costs and benefits involved in various 
policies .concerning the changes in the present 
production of coal. , 

I 

Costs & Benefits • ^ 

Policy 

The supply of energy can be increased in the 
short run in the United States by developing 
and increasing th^ use of coal, but this will 
involve investment an4 tradeoff^. 

The students should be able to: 

1. \ Evaluate some of the costs and benefits 

of increased coal prodv^ction. 

2. Develop and evaluate a policy position 
on the development of coal' reserves. 

( 

One-two class periods 

"The Coal Facts" 

"Coal: The Costs and Ben€rfits" 

* 

"The President's Cabinet" 




. BEQcedureg 
ACTIVITY 1 

introduce the iitudents to the 
idea of edits and benefits. 

Remind the students of the 
ehortage^exercise in Lesson 

1. Oil cou^d nfS^t b# delivered. 
Assume that the oommuMiity - , 
decides to close down the 
•ohools. /"^'i 



Coimnentary 



Procedures 

What can we infer about the 
way energy is used in the 
cartoon that is different 
from today? 

Describe wha^t the "cartoon 
world" looks 'like, keeping 
in mind the fact that all 
^energy must be used to its 
utmost efficiency. 



Can, they see some advantages 
to this possible energy situ- 
ation? What disadvantages? 

Speculate with the class about 
possible relations between the 
prfjsent and the future. 



f ■ 

Commentary^ ^ 

There is no fuel available 
for "fun" purposes like a , 
Sunday drive. 

1. 

Class may describe the 
housing, neighborhood, busi- 
ness disfr'iet, what the kids 
and parehtli do during thfe 
day , how they get around , 
vfhat is done for fun. 



i 



ACTIVITY 2 ^ . 

Energy 'Decisions . - 

■ <- ' ■ . ■ 

Copy the "Possible Future 
Enercfy Situations" on separ- 
X ate piece« of paper . Divid§ • ^ . 

the class into four large 
groups and give each group 
'one possible future energy 
situation. This is passed 

from student* to student, ' 

each one addirlg a one sen- . . 

tence con»<>quence of the * 

situation on the paper . . v ^ * 

Encourage the students to build - 
on wha-t they already know about 

energy and on the original state- ' i 

^ment. Thes^ statements should 
be coneequences the students - 
think could be, possible. Fbr 
example./ one answer for situa- 
tion #r could be "EVexyohe 
would starve to death.** 




Procedufres jCommentary 

ACTIVITY 3 

The Co,al Facts , 

Distribute copies of "The 
Coal Facts" and the analysis . r 
sheet, "Coal: The Costs and . ^ 
Benefits." 

Be sure that the class 
understands each piece of 
data on the handout. Allow " 
time for discussion of the 
4a ta. Some, terms may need 
to be explained to the stu- 
dents. 

In small groups oj: individ- 
ualj.y, have the students ' 
complete the worksheet. 



ACTIVITY 4 

The President 'js^ Cabinet 

Assign rolers to the students. 
More than one per son. can 
serve as the Secretaries^ or . 
each secretary can have sev- • 
eral aides. 

Have students prepare brief 
presentations to be made at 
the Cabinet meeting. Students 
can find the data for these 
presentations on "The Goal 
Pacts" sheet. 

To conduct the cabinet meeting 
afrange the chairs in an oval., 

Although the. President can 
Jc«ep order, the students should 
be told that cabittet meetings 
are very ord^y and •erious. 

At the end of the discussion, 
the Prefident^must make the 
decision. The President does 
not have to do this on the 
basis of a vote. 



Procedures 



Comment^ary 



After the meeting, the class 
can discuss if the President 
made a wise decision. 



What will the nation and Congress 
have to do to" act on the President's 
decision? 



Congress must ^ass laws; 
investments must be rpade 



Unit 3 
Lesson 3 



NUCLEAR FISSION: COSTS AND BENEFITS 



Overview 



Concept 

" ' Major 
Understaading 



Student 
Objectives 



Time 
Allotment' 

Materials 



The technology exists to provide electric power 
from nuclear fission." Some predictions state 
that nuclear fission may provide as much as 
twenty percent of the naition's electrical needs 
by 1985. Few suggestions for dealing with the 
scarcity of energy, however, are as controversial 
as the use bf^ huelear power. The students -apply 
their knowledge of costs and benefits to the use 
of nuclear jpower. ■ ■" * 

Cost/Benefit , 

The use of nucleat fission to provide an increase 
in the supply of energy in the hear and mid- term 
is possible but involves a number of tradeoffs. 

The student should be able to: 

1. Identify some of" the costs„ and benefits 
' of increased use of nuclear fission. 
^ 2. Define nuclear fission. 



One class period 

"Nuclear Fission: Costs and Benefits" 



Procedures 

Have students examine. the 
data on nuclear fission. 

As a class, have the students 
Identify some of the costs an<l 
Jsenefits pf increased nv^clear 
production. 



Have an informal debate on: 
"Nuclear power should be 
tncr«ased in the United 
States." 



Commentary 



A benefit could be increased 
energy independence ; less 
environmental pollution , tech- 
nology exists. Costs include 
radioactive danger, fear of 
thievery, need for investment/ 

More vocal students could pre- 
pare brief speeches. Two or 
three students can be on the 
affirmative side and a similar 
mimber on the negative side. ♦ 



Procedures 

Concluding the Lesson 

What short term options are 
available to the United States , 
for dealing with scarcity? 



Coiran 



^tary 



Among the options are heavy 
reliance on coal; heavy re- 
liance on micle^ir power; mix 
of nuclear and coal; increased 
imports of oil; development of 
alternative sources such -as 
oil sl^le ; conservation. 



m 



-^1 
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\ tfnit 4 
tie s sort 1 



LONG TERM ENERGY OPTIQNS 



Overview 



"Major 
Understemding 

Student 
Objectives 



Time 
Allotment 

Materials 



Decisions made- today will have multiple effects 
in the year 2000. It is difficult, however, for 
mopt people to project consequences that far into 
the -future, in ,thi^ ' lesson „ studenti hypothesiie 
about some of the long term effect's of energy de- 
cisions that could be made today. ; 



Concept Multiple Effects 



Energy decisions made today will "hav<^ multiple 
effects on the. people and their lifestyles in 
the year 2000. 

The student should be able to: 

1. Trace tiie Causes and effect;s of possible 
energy decisions: 

2. evaluate some of the tradeoffs that" inust' 
be made in the, present to insure an^nerqu 
supply in the future. 

3. Identify some of the rea^sons why it is 
difficult t<^ plan for the future. 

Once class period ♦ 

'A 

Cartoon: "Bedtime Story** ^ 

* ■ ' ft 

"Possible Future Energy Situations" , ' 



Procedures 
ACTIVITY 1 

Distribute the cartoon entitled 
•^Bedtime* Story." Ask st^^dentB 
if they think the cartoon is/ 
•et in the past, present or 
future. Why?' 

What in the cartoon is similar 
to our present lifestyle? 
What is different? 

Whet is the father tilling the 
children about t^he energy situ- 
ation of the past? 



^ Commentary 



Approximately 30 years "iri 
the future.' The father is 
^probably one of them - their 
parents have 2 cars. 



There was plenty of fuel 
available. 



p/ocedures 



Cowmentary 



What can we infer about the 
way energy is used in the 
cartoon that different 
from today? 

Describe what the **cartoi:>n 
world" looks .like, keeping 
in mind the fact that all 
energy must be used to its 
utmost efficiency. 



Clan they ^ee some advantages 
to this possible energy situ- 
ation? What disadvantages? 

Speculate with the class about 
possible relations ->between the 
present and the future. 



There is no fuel available 
for "fun" purposes like a 
Sunday drive. 



Class may describe the 
housing, neighborhood, busi- 
ness district, what the kids 
and. parents do during the 
day, how thtt^ get around, 
' what is doiW for fun. 



ACTIVITY 2 
Enmrgy Decisions 



Copy the "Possible Future 
Energy Situations" on separ- 
ate pieces of paper. Divide 
the class into four le^rge 
groups and give each group 
one possible future energy 
situation. This is passed 
from student to student, 
each one adding a one' sen- ^ 
tence consequence of the > 
situation on. the paper. 

- > ' . * 

encourage the students to biiild 
tamifhat theyTilready know about 
^nergjk and on the original state- 
«ttent. These statements should 
^ oons^quences the students 
think could be pQSslt>lf . For 
•xaaple, one answer f6r situa- 
tion #1 could be "JSveryone . 
ifould starve to death." 

Write on* situation on the 
board and the students* pro- 
posed eons^queiices. Discuss 
these possibilities with the^ 
•tud«iit« evaluating the pos-. 
•ible c^seqiuenoer^ Qould 
thM* really happsh? Why of 
-idiy-iiotl.-„ What . other, jt vents — 1_ 
woultt a#«d to occur in order 
for tliMO Movents to hippsn? 



An. alternative plan r Write 
one situation on the board 
and have students volunteer, 
consequences. Theii discuss. 



Procedures ' 
• " — 

Is" it difficult to think in 
tierms of the future? Why? 
Why s^iould we think about 
the future? 

Can you think of some events 
of 10, 20, 30 years ago that 
have affected us positively? 
Negatively? v 

What is our impact on the 
future?' Can we decide to, 
have a certain kind of fu- 
ture and then make Xt happen? 
How? Should w6? 



Commentary 



Major Point : By the types of 
decisions we make today we can 
influence the type of lives we 
will- have in the future. To 
some extent, the choice is be- 
tween making the future or 
reacting to it. 



Unit 4 
. Lesson 2 



LONG TERM TECHNOLOGY 

• Overview, The decisions about what mix of long term energy 

options for the nation ate difficult. ' Massive 
investments are heeded for research and deveiop- 
Tm"]!;*- J^r® investments compete with other needed 
investments. Economists -talk about soarpe capital. 
There are mofe demands .fot, investment money than. 
' . present sijpply. ' ftoreoVer, there is great risk 

in investing in long term energy technology^ It 
is possible that even with massive spending, 
. electricity, from the proposed .source? will not be 
. commercially feasible. Studenbs examine some of 
the risks involved in long term investment. Stu- 
dents also explore the effect- of not investing 
today. * ^ 

concepts Risk . 
Investment * 

nnH^^c^.U^^*"'' with high levels of investment, long term 

Understanding enei;gy technology may not produce the nelded 

increase in' energy supply. 

Student The student should be able to: 
Objectives - ■ 1., Identify sonve of the problems of producing 

electricity from solar power or nuclear 
fusion," ^ 

, Explain the re'lationship between investment 

and future energy! supply . „ 
f ^' Evaluate the risks involved in long term 

.energy investment. 
. • ^ ^' Express a poliey pdsltion in written form.' 

■ t \ Time ^' ♦» ■ ■ . 

Allotment * One^ two class periods 

Materials Pata Sheet :x" Electricity From the Sun ' 

Data Sheet: "Elecl^riQity From Controlled Nuclei Pu8;^.on' 

Cartoon: "Energy Research and Development" 

(Unit 3, Lesson 1) , 

. ■■■'•■^ • ■ ' - . ■ ' - / 

^ , Bar Graph: "New Sources of Energy for Electricit^"^ 





"Write a Letter" 



Procedures 



Commentary 



ACTIVITY 1 

Distribute "New Sources 
of Energy for Electri<;ity" 
and the, car toon "Energy 
Res^eardh and Development." 



HaVe the students look at 
the chart on new sources' 
of energy. Which sources 
appear to be long term? 
Long term can be defined 
as a source that will not 
be commercially available 
before h^e year 2000. 

To reinforce the idea of 
how close the year 2000 
is, again have the students 
figure out how old they will 
be in that year. 

Have the students examine 
the cartoon "Energy Research 
and Development." 

In what long term options 
does the President wish to 
invest money? Which will 
get the most? The least? 



Does the President suggest 
that more money be spent 
mtjt^ long term oir short term 
^H>tion8? 

Why might the President 
suggest that money be in- 
vested in this way? 



Most of them will be about 
35 years old. 



According to the j^udget, the 
U.S. will i'nvest in nuclear 
fusion and solar power. 
(Small sums of money will 
probably, be invested in other*^ 
sources as well.) 



The budget has more money 
allocated f o r s hort term 
options. 



Short t.erm options have less 
risk; there may t)e more lobbying 
for certain type$* of" development ; 
there is some doubt that long 
rang$ options are possible; people 
have a hard time planning far into 
the future. 



ACTIVITY 2 

Oi»tribut« "Electricity 
From thm Sun" and "Elec- 
tricity from CohtroIHd^ 
Niicl««r Fusion" data 
ahaata. * 



I 



Procedures 

Have the students read the 
description of how energy 
is released. from the sun 
and from nuclear fusion. 



Cbnunentary 

, This is an excellent oppor- 
tunity 'to use the^xpe^tise 
, of the science department. 

An excellent soui-ce of more 
detailed information about 
the prdces^des summarized on 
the -sheet are the Fact Sheets 
written by John M. Fowlfer at 
NSTA. Fact Sheets 4, 3, and 
6 deal with solar power and 
14 with iiuclear fusion. These 
are available ..free from the DOE 
Technical . Information Center, 
P.O. Box 62, Oak Ridge, Tennessee 
37830. 



For each source of energy 
have the students identily 
somte of the benefits and 
some of the costs. 

What risks wo^ld^-the 
nation be taking if it 
invested heavily in nuclear 
fusion? 



There is no danger of nuclear 
fallout and only a small danger 
from radiatioi). The major econ- 
omic risk is that all the, invest- 
ment might not pay, off. 



What risks are involved in 
solar development? 



There are few risks in terms of 
danger.. Again, there is the ecr- 
onomic risk that the investment 
will not be successful. 



ACTIVITY 3 - 

Distribute the handout 
-Write a Letter." 

Before the students write 
their letters, discuss 
poeelMe policy positions, 



TJ^se include: invest ail 
money in one source - eithfir 
nuclear or solar; have sbme 
mix of investment; make no 
investment. 



Procedures 

•Ask the students why they 
think that the letter should 
contain some of the negative 
aspects of their proposal. 



Coromentary 

This can be used to reinforce 
the idea of tradeoffs. No 
idea is perfect, tn making 
decision, the President should 
know about the tradeoffs. 

The letters can be sent to the 
White House or to the Congress 
The students will get at least 
a form letter back. 



-J 
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TH'E COAL STRIKE OF 1978 




SCH(X>LS CLOSE ^ 

for 2 weeks 



Detroit Lays Off 1,000 Vlforkers 



LIGHTS OUT- CRIME INCREASE FEARED 



President Orders Coal Miners 

BaclctoWorIc 

\ 

^5*?;7S**'*iJ?*f ^^^Z*'''^^ 25 the effect, of the long ^oal strike 
Of 1978 . Wh4ch or these effects do you tjiink are mostserlous? 
Which a^e least serious? Why? 

'• ' , ~ ■ • . * - 

Why might schools be ordered closed during a shortage of coal? 

Why might you close industries? 

What other alternatives are available fpr dealing with the 
shortage? • ^ ^ 




SHOW WHAT YOU KNOW 



Choose one of the following: 



Choose any headline 
the headline. 



Write the article that would go with 



Draw a cartoon that shows the meaning of the headline. 



Write a letter telling the governor of your state how the 
energy shortage should be handled. 



Research ah energy shortage similar to the coal strike. 
Some exaunples are:, The^ Oil Embargo pf 1973; Fuel Shortages 
during World War I, tJatural Gas Shortages of 1976-77. 
Include in your report the causes and effects of the crisis 
How did the people cope with the shortage? What government 
actions, if any, took place? 



WHAT TO DO WHEN "the OIL DOESN'T ARRIVE 



A severe winter storm struck the entire New England region. 
All deliveries stop. An oil tanker making its way up £he 

^arirS^^r^f^^K^^ 1?^ ^""^ community was particu- 

larly hard hit by earlier storms and was very low in heating 

fnlk !r ^^^^^^ that had arrived in the community be- 
di8tributer'^i?''K^:;^^^ deUveries. If the oil was evenly 
days buildings would be out of oil after thre^ 

) ■ • , , • 

List as many reasons, ag you can for: ' 

^TT^TtS^-^^^^ Peliverinq oil to some • 
all buildings » buildings 



1. 
2. 

3. 

etc. 



1. 
2 . 

etc. 



What other options were open to the community? 

2irr:mi5!:ing'oii^'' ^'''^ think was best for distributing 

What are the drawbacks What are the adv antage s 
xo your solution? to your solfelSH? ^ 



1. .. ^ ■ 

2. y 
3. 



1. 
2. 
3. 



etc. 

« - • 

Why did you choose youj: plan? 
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SHOW WHAT YOU KNOW 



'with your teacher, set Aip a mock town council jneeting. You 
will need the following people: 

Mayor - Keesps brd6r, ^announces the vote, votes 
In case of a tie* 



Six 
Council 
Members 



Listens to^ reports, proposes plans, 
votes fc 



One f 

Recorder - Keeps minuter • 



Citizens 



All 'other class members are to attend the 
board meeting* They are citizens of the 
community and have the right to speak out 
in favor of a proposal or against a pro- 
posal, offered by someone else. 
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YOU AND'^ PRICE GAS 




J 



ao lf2 «?«^9y increases, the price of energy may also 

Ik ^""^"^^ ^^^^ ^^PP^'^ supply of energy 

grows more slowly than the demand for 

predict that the price of gasoline will in'- 
a?r«!Hv^,r*'' * dollar per gallon. In some countries people 

?ie SrLe ^f^^^L^Y'' ^ ^^^^^'^ ' What is^ 

tne price of gasoline in your town now? 



List five different ways your family uses 



a car 



1. 
2. 
3. 
4. 
5. 



Which of these uses of the car would your family stop if the 
price of gas rose to: ' j ^ tf v. 



i?1.00 
$1.50 
$2.00 



At^ what price would your family stop using a car? 

If your family were very much richer than it is, would yout 
decisions be different? 



If your family were very much poorer, would your decisions 
be different? 



What factors, other than price, influance how your family - 
UMs the car? For example - the nearness to public transpdr- 
tacion . ^ \, . V . *^ 



ENERGY CONSUMPTION / 

■ ' •• • \ 




ENERGY CONSUMPTION 



What does the \:erm conaumptioji mean? 



What type of energy is used the most in the U.S.? 




What percentage of energy consumed in the U.S. comes from 
nuclear power? _ 



Coal, oil and gas are fossil fuels. What does this mean? 



What percentage of our total energy consumption comes from 
fossil fuels? 



These resources are sometimes said to be "non-renewable." 
What does that mean? ' 



For a resource to be economically recoverable, several factors 
ar^ necessary. See if you can complete the following sentences. 
Cirqle the correct answer. 

The cost of getting the resource must be (greater than, less than)- 
jbhe selling price. v 

The (machines, resdurces) needed to get the fuel must have / •»/ 

been invented. 



The resource must have been (discoveved, lost). 



The largest economically recoverable resourcfe in the U.S. is 



(coal, oil) . 



Thoutfht Questions 



i 



It tim V^8* hsp mors oosl than any other rssouroe, why do 
wa uaa lass. 6t it, than oilt 
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According to the graph, what 
happened to th^ demand for 
energy ^between 197 O and 1975? 



According to the graph, what 
will happen tS energy consump- 
ti^ by 2000? 



What will happen to energy 
supply? 



In 2000, there will be a gap; 
Using the words demand and 
supply write a statement that 
describe is this gap. 



Why i6 2000 trying to pull 
down the Demand Curve? 
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OUR ENERGY APPETITE 




/Ami 
TO 
f 




What is 1978 eatjlng? * 

Why is 2,000 concerned? 

How does this cartoon' express scarcity? 

What will happen if 1978 continues to "eat" at the 

What, kind of a diet would you recommend for 1978? 



SHOW WHAT YOU KNOW 




9 

Choose one of the following: 

1. Write an "Energy Diet for the World." ■ . 




2. 6r aw 3 cartoons showing how you think the U.S. or the ' 
' World should deal with scarcity. 




3. Find 1 cartoon that' shows something about the energy problem, 
Write 2 or 3 sentences about tjie cartoon. 
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4. Play World Energy Doctor. Write out a prescription for your 

patient. Say how World can, decrease- its-^ appetite. As a Doctor, 
why do you r^commqnd this diet 



5y 




Cartoon 1 



Claasroom - 

Who is in the audience? 

Who is the speaker? ' 

Wh^ danger is he pointing out 
to the audience? 

How does he say they should 
live with this danger? 

What is ypur opinion of this 
method? 



What do you think the cartoon- 
ist*s attitude i^? 



CArtoon 3 



The Bicycle 

How does this cartoon deal 
with scarcity? 

What change did they make? 

Why did these people make the 
change? 

Would people make these 
changes voluntarily? Why or 
yhy not? 
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Cartoon 2 



Pipeline 

What is the subject of the 
picture? 

How is the pipeline' srupposed 
to deal with the problem of 
scarcity? • 

What tradeoffs were made in- 
building the pipeline? 

What is the cartoonist ' s at- 
titude tpward the pipeline?^ 
How do ypu kr>ow? 

What questions should' have 
been asked before building" 
the pipeline? 



A 



'THI>.,V^RLb ENERGY BANK 



1( 




What are the deposits that are made in the energy bank? 

• , ■ •. ^ 

What are the withdrawals?' 

Between 1970 ^nd '2000 what seems to be /happening to the 
size of wit^idraKalsT? Why? , 

V 

It- • 

'Sto it?^^*^* out,«f ^ bank than you put 

S^L!".!!!^*'??^^?.?^'' ii^-^ tlfe^peo^l^e in the y^ar 2000 are going 

U^f^*^"^ energ^rom the bank? (Hint: Think ^ 
about .presents detosits and pfW^nt withdraj/aU.V ' ^'^'^^ 



ovAr. ^® « traveling salesperson. She often travels 

oyer 100 miles a day. Sometimes she must carry displavs A 

mUeage. ^^^^^ the low ga; ■ 

bince there are no trains, she takes a plane. In order 
save money and fuel, the airlines have cjt^^Gk on mghts 
This means that Mrs. W. must often stay overnight? 

a hairi; ^.Iho^?"'^^^''' ^^^^ ^5 traA a mile and 

a h<>lf to school. The youngest child gets bus sSxyice. To*, 
save money and energy, the school district does n^ provide 
tlL M^^'^r 5°- ^""^""^ ""^ ^^"^""^ high students. Mos? o? the 
se^nd car ! "''"^ ''hild^en to scfiool in the famify'^ 

cool IIJ^^h!"'^^^ ^ Although it stays 

^rl }n«n?^^?'™^'''.i^ difficult to heat in the Sinter. ^ 
More insulation would reduce fuel bills, but costs money. 



List aa many examples of energy use in the story 



as you can. 



!l!!^«f*'^i^^°''^ influence the amouht of 

energy they use? 

^Srg^'Ss^d'S^ ?hf fSli^y? ^^-^-^^^ i^^^— the. amount of 
Name one way that tl\e family could conserve energy. 

daSi^iSn?*'''^"^ "^^^^ benefits would they get from this 

/ 

What changes in their life vould the family have to make if 
they were to save energy in this way? 



T 



» 

CASE STUDY 



Mvj^ C. likes living in a big city. He teaches school in 
one of the suburbs twenty miles from where he lives. The only 
train that gets Mr. C. to school on time leaves at 6:15 a.m.- 
Instead/ he drives his small car to work. 

The drive to work is easy. He crosses a toll free bridge 
and drives on a major highway. The bridge and the highway ^ 
were built by thj|0jh:ate and Federal government. 

After school Mr. C. coaches basketball. This means that 
•he can't drive to and from work with other teachers who live 
near him in the city. 

Ther students in Mr. C's class sometimes get angry when 
he turns the heat down. 

At his apartment/ the heat is controlled by the building 
managers. It gets so hot in the winter that Mr. C. leaves 
the" windows open. 

Mr. -C. has two children, ages 12 and 14.^ Both go' to 
school in the city. They travel to school by subway.' 

List as many examp-3Ies of energy use in t^e story as you can. 

f 

What decisions made by. the family influence the amount of 
energy they use? 

What decisions made by the government influence the amount 
of energy used by this family?* 

* • 

What decisions made hy industry influence the amount of energy 
used by this family? \ 

/ 

Name one way the family could conserve energy. 

Besides saving energy, what benefits would they get from this 
decision? 

V 

What changes in their life-^ould the family have to make it, 
they were to^ save energy in this way? 
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^ ENERGY QUOTES 





ERIC 



B0in 




foos/ 
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ENERGY QUOTES 



Talfe one of th6 energy quotes. Who might have written it? 
Why? Write a brief description about a society^ that would 
have this as its only motto. 



Identify at least fiVe advertisements on T.V. or in the pape 
that might encpurage the use of or conservatix^ of energy. 



Write an advertisement that would encourage people to drive 
fifty five miles an hour.. 



Draw a cartoon that encourages energy conservation. 



CONS^JRVATION .SURVEY 



a°lv''L*°"°"^"' statements carefully. Eabh one " 
suggests a way to encourage the use of less energy by Americans , 

t^f ^taiImr°?.-ni^re"e^TltaSmln\";^ "^^^^ 

Place an A, if you agree. 

Place a B. if you disagree. 

Place a C if you can't make up your mind. 



1. Raise the price" of gasoline by $1.00. 

2. J^aise the age at which a person can drive to 21.^ 

3. Close gasoline stations on Sunday. 

4. Lower anti-pollution requirements 



Ban the use of recreational vehicles like minibikes 
^ and snowmobiles. 



^ and snowmobiles. 

6. Ban the use of motdrboats. 

7. ^ Lower the temperature to in all public buildings. 

8 . Cl^se school ^ in Etecember an/i January and open them in 
the summer m cold climate^. ^ • 

9. Provide free public transportation. 



10. Put tolls on al^ major roatls.^ 



WHERE -ENERGY SAVINGS COULD BE MADE 



If All 
Houses 
Were 

Weather- 
St r tpped 



Possible Energy Savings 
(in terms of number of barrels of oil saved) 




If All 
Houses 
Had 6" 
Insulation ^ 




If All 

Clothes 

Were 

Washed 

In Cold 

Or Warm 

Water 



If The 
Average 
Load Per 
Commuter 
Car In- 
Creased 
By 1 
Person 




If All 
Thermo- 
stats Were 
Set At An 
Average Of 
60° F 



:If All 
'Appliances 
Were 20% 
More 

Efficient 
1^ 



If All 
Electric 
Motors 
Were 1% " 
More 

Efficient 



If All 
Cars 

Averaged 
20.8 Miles 
Per Gallon Now 



Which of these savings require changes in how we live? 
Which of these savings require changes in technology? 

7 

Are there any that may require both changes in lifestyle 
and technology? y 



If ,a barrel of oil costs $12, how much mon^ could be 
saved^f : ' ^ / , J 

a. All homes were insulated? 

b. All .appliances were more efficient? 

^c. All cars averaged 2(K 8' miles per gallon? ° *~ 

/ * * * 

Some of these savings will re^iuire investments. An ,^xa]^i^le of 
an. investment is spending m^ey on innulation now so that fuel 
bills will be lower later o^. . 



Name two other ^investments that must be made now sp that savings 
^ can be made in Ihe future. . ( 






NEW SOURCES OF ENERGY FOR- ELECTRICITY 




Solar • 
Heating '& Cooling I:::::::::::;:;:? 



Solaff^^Elrectric 
(Thermil or Direct) ^^^^^^ 



Coal Convers ion r: 
(Gas or Oil) 



Breeder Reactor 



Conventional 
Nuclear Reactor 



Nuclear Fusion j:':':-::::;!::::::::::^^ 



o1 
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fi9 




2010 



.•'.peveiop-^: 
oxjmental 
fijijij-Stage .<< 



~ Possible 

r Commerciar^ 
Availability^ 



SlgnlflcaAtf 
I Use 
( 5Z)J 
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ENERGY RESEARCH AND DEVELOPMENT BUDGET 



1 





Define Research 
and Development < 



On what type of . 
energy research 
and developnjent 
does the President 
want to spend the 
most money?' 



How do decisions 
of 1978 influence 
2000? 
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THE COAL FACTS 




Tbp Ten Owners of Coal 
Reserves in U.S. (1975) 

1. Oontinentai Oil 

2. Burlington Northern 

3. Union Pacific 

4. Peabody Coal 

5. Fxxon (Carter Oil) 

6. AMA:( (20.6% Standard 
Oil of California) 

7. North Anerican CocLL 

8. Occidental Petroleum 

9. U.S. Steel 
10. Rerr McGee 
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The U.S. has over 390 billion tons of coal recoverable at today's prices 
This coal may contain more than 5 times the energy in Middle Eastern Oil 
Reserves . 



" Developing ooal takes both 
time and money. Opening 
a surface mine takes 3 to 
5 years. Underground mines 
may take 5-7 years to 
develop. It costs 20-30 
million dollars to open a 
new surface mine; 40-60 
million dollars for a new 
deep mine. 



I V^^i ,.ug 
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y Miners make between $14,000 and $20x^00 a year 



Top 


Ten Coal Companies in U.S. 
(1974) 


1. 


Peabociy Coal Co. 


2. 


Consolidated Coal Co. 


. 3. 


Island Creek jCoal Co. 


4. 


Amax Coal Co. 


5." 


Thje Pitts ton Co.' 


6. 


The U.S. Steel Corp. 


7. 


Arch Mineral Corp.. 


8. 


Bethlehem Mines Corp. 


9. 


N. American Coal Corp. 


10. 


Peter Kewlt Sons Mining 
Division 



73 



THE QpAL FACTS 




Number 8f Mine 
in the United 
(1976) 


Workers 
States 


Underground 
Miners 


123,000 


Strip Miners 


44,000 


Related jobs 
in the mines 


17,000 


TOTAL 


184,000 







The following products come from coal 
steel nylon plastiq 

perfume aluminum paint 
dye aspirin detergent 

insecticide motor fuel 



drugs 



rubber 



food preservatives 



Jobs Needed to Produce Coal 



Miners 

drill operators 

cutting machine operators 

locomoti ve operators 

loading machine operators 

electricians 

lubricating specialists 

masons 

pipefitterg 

repairmen 



power sthovel operators 
roof bolter operators ^ 
tipple machinery operators 
carpenters 

constructioh workers 
explosives handlers 
machine'^ tool opera tors 
mechanics 

plumbers ' 

truck s tractor mechanics 
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Heat and pressure applied in the 
-ri^ht way can. oonvort a 4 pound 
pieoe of ooAl into about 1 quart 
of synthetic crude oil or about 
32 cubic feet of synthetic gais. 
Ihese ar# very ejqjeisive pcodlkTts. 



47* of the •iectricity 
us0d in the V.s, cornea 
fr^m coal. 
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THE COAL FACTS 




Distribution of United States Coal Resources 



Coast Province 

^Rocky Mountain Pfovince 

f ^4orThern Great Platns I 





Source Sure^jof La^d Manaqement. Ora^! E'^vtronmental tmpact Statement Proposed 



Underground mining is 
a dirty and sometimes 
dangerous job. There 
are more job related 
aqcidents ^n coal min- 
ing than any other 
industry in the U.S. 



The burning af coal 
can produce sulfur 
and ni trogen oxides , 
soot, and ash. De-- 
pending on the type 
of coa 1 that is 
burned / these pol - 
lutants can produce , 
mild or severe damage 
to the envi ronment 
and to peopl e , 



Surface Mining can 
hurt the natural 
environment . As 
the coal is stripped 
away, so i,s much of 
the topsoil. Laws 
requiring reclamation 
of land do help. 
This is not always 
possible. Large 
amounts of water are 
needed and water is 
often in short sup- * 
ply- Reclamation 
adds to the cost of 
coal productit)n. 



The use of strip mining as a 
coal is increasing. In 1960 
strip mined. By 1970, about 
strip mined.. 



means of getting at 
, 25% of the coal was 
half of the coal was 
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COAL: THE COSTS AND BENEFITS 




The United States must make some major decisions about energy for 
the near future. Many experts point out that the Remand for energy 
IS growing faster than the supply of energy. This scarcity of 
energy will create serious problems. 

Assume that you are an advisor to'the President. TheNpresident 
wants to know if the nation, should increase its product)ion of coal. 

TL'^K^^ ^ good decision, the President must know what are some of 
the benefits and some of the costs of increased coal production. 

Examine the data on the Coal Facts shefet. " 



ti^^ ^il^ costs and five benefits of coal production. Remember 
that costs and benefits iijiclude not only money but also changes ^ 
in the number of jobs, foreign relation^, working and living 
conditions. ^ ^ 



Benefits of increased 
coal production 

1. 



.ng 

Costs of increased 
coal production 



2. 
3. 
4. 
5. 



2. 
3. 
4. 
5. 



Look jDack at the costs and benfits that Jou have listed. 

Put a star before the most seribus co|^t and the most important 
benefit. / , 

On what basis did you make that decision? 
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I THE PRESIDENT'S CABIl 



lET 



r^hinfr 2^ ^^^^^ ^ Cabinet Meeting. \Each person at the 

production A? thf ^7%^^^'"" ^^^^"V in^ef sing coa! 

cide whar;o tav r""^ °^ the meeting, the President must_de- 
ciae wnat to say to Congress and the nation. ^ ^^-^ 



Some of the Cabinet Member 
roles. 



The President 



Secretary of 
State » 



Secretary of 
Transportation 



s are listed below. Clfioose one of the 

The Presicjent conducts the meeting, asks 
que^P^s, and finally, decides what to do. 

The Secretary of State is interested in 
forei^Aif fairs. How will increased coal 
productjgon change relati^s of the U.S. 
with thk rest of the world? Will this 
generally be- good or bad? 

■f 

The Secretary of Transportation is interested 
in seeing that people and materials are able 
to mo^^ around the country. Will increased 
coal production help the nation's transporta- 
tion problems? , ' 



Secretary of 
the Interior 



Secretary of 
the Treasury 



The ^cretary of the Interior is interested 
m tl|e land. Will increased coal production 
-seridusly harm the land? Will there be enough 
watef for all purposes? 

I ■ ^ 

The i5ecretary of the Treasury must- help the 
government, pay its biils. will the increased 
prodMctidn of coal add to taxes or add to the 
govetnment's expen. 



Secretary of ^ 
Labor 



The Secretary of L^^or.is interested in seeing 
that ^people have goo4 jobs-. ' Will the develop- 
ment of coal help create these jobs? 



Secretary of 
Health, Educa- 
tion and. Welfare 



The Secretary of HEW is interested in the 
health and well being of the people. How 
will, the increased production of coal Ariflu- 
ence the health and safety of the people? 
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NUCLEAR FISSION: COSTS AND BENEFITS 



< 




Few suggestions for dealing with the scarcity of 
energy are as controversial as the u^e of nuclear 
power. At present about 8 percent of the energy • 
used in this country comes from nuclear fission. 
Some people predict that this will ^Increase to 20 
percent by 1985. If the United States were to 
invest large sums of money into nuclear power 
plants,' this percentage could be even higher by 
the year 2000. 



Read the following brief selection. You will have 
to decide if the costs of producing more energy 
from nuclear power are greater or ^ less than the 
benefits that could be gained. 



*** ******* ******* ******* ******* ' *** 



Environment 

/ 

Nuclear power plants do not cause the same type of 
air pollution as coal power plants. Also, since the 
energy potential of uranium is great, only small 
amounts of uranium ore must be mined. This reduces 
the problems of s^rip mining. 

Nuclear fission does produce radioactive material. 
This material is very dangerous and must be kept 
out of contact with food, water, or any v part of 
the living biosystem. Since it remains dangerous 
for hundreds of years it must be stored very care- 
fully. So far the storage problem has not, been 
solved. 



Safety . 

There are very strict safety guidelines for\nuclear 
power plants. There are no radioactive emissions 
that are dangerous to people living near the plant. 
Some people are worried about the reactor blowing 
up. While they can't explode like a' "nuclear bomb," 
it is possible that, for instance, the cooling 
systems might fail and the nuclear material get so 
hot it would melt. This could cauflfe a small .explo- 
sion (because of steam pressure) which would spread 
radioactive materials over the neighborhood. If 



an accident did occur, it would be' disafftrous. How- 
e;rer, chances of this seem to be e^remely small. ^ 

There is also a danger that -hi-jackers cpiild steal 
nuclear material -and make a bomb. With present day 
reactors this is not a threat but if we use breeder 
reactors or begin to reprocess used reactor fuel-. 
It could become a dangeir. ' / , ' 

Independence 

* '' ' ' 

The increased use of *^nuclear power could reo^bSce ( 
some oil and help the United States to be les^, de^ 
pendent onvforeign nations for energy. Uranium is - 
the primary^^^ used in nuclear plants. Estimates 
on the amount of economically recoverable uranium 
in the United States vary. There probably is enough ^ 
to fuel all of the reactors now operating or being , 
built for their 30-40 year lifetime. 

Econorrfics- - • ' * 

Nuclear power, plants are fairly economical to operate 
since the fuel costs are' low (much lower than' coal, 
for_^ instance) . They are, however, very expensive to 
build,, more expensive than coalrfired plants. If the' 
United States builds a large number of nuclear reactors 
less money will be available to invest in other energy 
sources or in other parts of the economy. 

Polit ics » 

Nuclear, power plants are. large. They ot^en provide 
energy for many states." Although many, areas need 
the energy, very few people are willing to allow the" 
plants td be built in their community. There could 
be conflict between the states and the Federal govern- 
ment Qver where to build hew plants. Tflere are also 
many people and many organized groups who strongly 
oppose nuclear power for the reasons mentioned above 
and they are fighting, against its further development. 
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BEDTIME STORY 



J. 



\ 

I 




"Wheh I was, little. Mommy Dadfly used to drive us 
around in cars just for fun." - t A \ 
r«dr*wn from cn«rr«$ Sax^on t«rtO)cyrPr>jlNK Oct/Nov X976 



Is. this cartoon, set in the.past, presertt or future? 



B^w do you know? - 



> 



For what purposes does this -family \use a car? 



How'' do yo^^ knQw? ^ i 



•2 



Does .this ■ family use ,^ car more or '>less >it4ian' you» .family? 



'Wh^ dp -you thi^k sq? • / 




0- 
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POSSIBLE FUTURE 



ENE^( 



GY SITUATIONS 



1. No decisions were made to increase the 
• supply of energy.. . 



4 




2,. 



In 1980''the jJnited Skat^^ decided to invest 
all Its enetr^y^ moneifl in deVelopinq solar * 
power. *,* ■ . * 



4. 



In 19,80 the United. States (decided to invest 
all Its energy raon^y. in developing nuclear 
fjjsion. 



\ ■» 



In 1980 the United StS'tes decided to inve 
all Its energy money ,in increasing ct)al- 
production. ^ ' 




\ * 



5. Major cQnservation e/Efferts were 'successful 



S3 
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Typ e 
Solar Cell 



Process Description * 

The particles making up 
a beam of light (called 
phptons) knock elec- 
tj^rons loose from' atoms 
a device called a 
V Solar cell. These"" 
* electrons can be col- 
Xetted to produce 
electric power 



Assets 

1 / Little main- 
^ tenancfe re- 
quired, 

2 . Long lasting. 

3, Sunshine is 
free and re- 
newc^ble. 

^ r.. • 



^ Problems 

. ^Extremely 

expensive . 
► Require 9 a 

large amount 

of land. 
. Sunlight is 

variable and 

some' storage 

or back-up 

will be needed, 



Estimated Availability 

"Some by 1985f^ommer- 
cially competitive by 
2000 , may. be sooner . 



Thermal Collect sunlight e^d 

heat, a liquid to create 
steam. This steam spins 
^ a turbine which rotates 
generator coil^ ai;id pro- 
duces electricitiy . 



No pollution 
or other en- 
vironmental 
hazards. 
Sunshine is 
free and re- 
newable. 



1. Relatively ex- 
pensive. 

2 . Requires a 
large amount 
of* land. 

3* No feasible 
way as yet to 
store heat at 
ni'ght or when 
thfe sun isn't 
sHini^ng. 



Some by 1985; Commer- 
cial availability by 
approximately 1995. 



Sea Power 
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The warm surface water 
of tt^e ocean cah be used % 
to heat a flui'3*such ag 
aramonia^cau;5ing it to 
change \nto a 'vapor. 
This vaplUllwhich will be 
at alrelatxvely high pres- 
sure, can then be used to" 
turn a turbine and power • 
an electric generator. 
^The vapor is. then cooled 
back* to ^'Ifquixi by the 
cooler water deep in the 
ocean. ' ^ 



i 

V 



Sunshine is 
free dnd re- 
newable. 

The ocean is 
a large sola 
collector < 



r ' 



^3, 



Mufch to be 

' learned about 

;opei*ation of 
complex equipment 
in an oce^n en^ 
vironment. - * 

Little is known 
about the effects 
^ ot storms on the 
large flo«tting 
stjf ufcturefe which 
are envisioned. 

Transmission of 
power from bcean 
sites is difficult 
and expensive^ 



Very questionable. 
Some small scale 
testing by 1985. 
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Process Description 

Nuclei of 2 atoms join together 
("fused")/ releasing energy. 
Nuclei normally repel each other 
and therefore, force must be used 
to hiring them close together and 
cause them to react. In order 
to do this, heavy hydrogen (D) 
mus^ be heated to about 100 mil- 
lion degrees C so that the nuclei 
will be moving very fast and 
collide. The heated nuclei 
(called "plasma") are confined, 
by a magnetic field while they 
are heated. 



Assets 

1, "D" is cheap 
and plentiful, 

2, Little, if any, 
air pollution, 

3, No threat of 
nuclear explo- 
sion and only 
small amount 

- of radioactivity. 
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NUCLEAR FUSION 




Problems 

1, Some doubt that 
a working plant 
can be built be- . 
cause of jnany 

' technical projb- 
lems, Experf? , 
are not sure if 
this process 
can be control- 
led, ^ ^ 

2, Plants^ may be 
so expensive • 
that the electric 
power will not be 
•economical. 



Estimated 
Availability 

The scientifip 
problems may be 
solved by 1985, 
Some power by 
year 2000, Un- 
likely for com- 
mercial availability 
until many years 
later. 
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WRITE A LETTER, 




Write a letter to the President or to your Congressman. In the 
first paragraph state the type of long range energy options you 
would like to see developed. In the second paragraph explain 
why you support this option. In thjie third paragraph identify 
sbme of the problems With your options. State why you think 
these are less important than the f>ositive parts of the option. 
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